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Tribological Characteristics of PI and PTFE Matrix Composites under Ultrasonic Vibration
Liu Xiaoliang, Sun Weitao, Zhang Jian
(College of Electromechanical Engineering, Binzhou University, Binzhou 256600, China)

Abstract : In order to clarify the mechanism of ultrasonic antifriction, an ultrasonic vibration friction experimental platform
was built to establish the corresponding relationship between the contact state and tribological characteristics of the ultrasonic motor.
The effects of stator tooth structure, input parameters and environmental factors on the interface tribological characteristics of poly-
imide (PI) and Polytetrafluoroethylene (PTFE) matrix composites were studied. The experimental results show that the stator tooth
structure significantly amplifies the amplitude of the surface particle. When the resonant frequency of the stator is 38.5 kHz, the ver-
tical amplitude of the stator with tooth is increased about 168%. The normal preload enable the stator tooth structure to be embedded
with the composites, which increase the interface friction coefficient and reduce the amplitude of ultrasonic antifriction. The vertical
component of particle amplitude is the main factor leading to ultrasonic antifriction. When the resonant frequency of the tribo-pairs
is 41.5 kHz, the ultrasonic antifriction amplitudes of the PI and PTFE matrix composites are 54.4% and 40.7%, respectively. In a
vacuum environment, the relative movement time of the tribo-pairs is very shot, and the effect of generated heat on the interfacial
tribological characteristics is not obvious.

Keywords : contact state ; ultrasonic antifriction ; PI and PTFE matrix composite ; particle amplitude
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